Induction of superoxide dismutase and cytotoxicity by manganese in human breast cancer cells.
MnCl2 induced manganese-containing superoxide dismutase (MnSOD) expression (mRNA, immunoreactive protein, and enzyme activity) in human breast cancer Hs578T cells. The induction of MnSOD immunoreactive protein in Hs578T cells was inhibited by tiron (a metal chelator and superoxide scavenger), pyruvate (a hydrogen peroxide scavenger), or 2-deoxy-d-glucose (DG, an inhibitor of glycolysis and the hexose monophosphate shunt), but not by 5,5-dimethyl-1-pyrroline-1-oxide (a superoxide scavenger), N-acetyl cysteine (a scavenger for reactive oxygen species and precursor of glutathione), diphenylene iodonium (an inhibitor of flavoproteins such as NADPH oxidase and nitric oxide synthase), or SOD (a superoxide scavenger). Northern blotting demonstrated that tiron or DG affected at the mRNA level, while pyruvate affected Mn-induced MnSOD expression at both the mRNA and protein levels. These results demonstrate that Mn can induce MnSOD expression in cultured human breast cancer cells. Mn also induced apoptosis and necrosis in these cells. Since inhibitors of Mn-induced MnSOD induction did not affect cell viability, MnSOD induction is probably not the cause of the Mn-induced cell killing.